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DETAILED ACTION 

1.1 The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made, 

1.2 Claims 1-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over US-5627920 to 
Kato et al. in view of US-6480639 to Hashimoto et al. 

Regarding Claims 1, 8, 12, 21, Kato specifically discloses an optical modulator 
comprising/ wherein: 

la, 8a, 12a, 21a) a substrate comprised of a material having an electro-optic effect, an optical 
waveguide formed on said substrate, and a modulating electrode for allowing an electric field 
to work on said optical waveguide, and changing a phase of Hght passing through said optical 
waveguide. [Kato at Abstract, Fig. 1.] 

Kato does not specifically teach an optical modulator comprising/ wherein: 

lb) stray light rejection means are provided on a surface of said substrate. 

8b) a low refractive index area with a refractive index lower than that of said substrate is 

provided at one portion of adjacent spaces comprising at least a lower portion and a side 

portion of said optical waveguide in order to prevent stray light from entering the optical 

waveguide. 

12b) a high refractive index area with a refractive index higher than a refractive index of said 
substrate is provided at a reverse face of said substrate. 

21b) a high refractive index area with a refractive index higher than a refiractive index of said 
substrate is provided at a side face of said substrate. 

Hashimoto discloses an optical modvile that teaches the use of stray light rejection means 
including light blocking grooves on the cladding and substrate, metal doping in order to 
change the refractive index properties and thus absorb stray light, and a resin layer coating 
which provides another layer with a different refractive index in order to absorb stray light. 
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and placing light blocking regions in various areas of the module in order to absorb or 
scatter light. [Hashimoto at Col. 3-4, lines 45-67, 1-25, Col. 13-14, Lines 45-67, 1-25, Col. 
15-16, Lines 20-67, 1-10, Col. 16, Lines 10-42.] 

Since Kato and Hashimoto are both from the same field of endeavor, the light rejection 
means of Hashimoto would have been recognized in the pertinent art of Kato. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the optical modulator of Kato with the light rejection means of 
Hashimoto in order to block and absorb stray Ught. 

Regarding Claim 2, the combination of Kato and Hashimoto discloses all of the limitations 
of the base claim upon which Claim 2 depends. 

Hashimoto discloses an optical module that teaches the use of stray light rejection means 
including: 

2) said stray light rejection means comprises a stray Ught rejection groove, at least one part of 
which is formed adjacent to said optical waveguide. [Hashimoto at Col. 3-4, Lines 45-67, 1- 
25, Col. 13-14, Lines 45-67, 1-25, Col. 15-16, Lines 20-67, 1-10, Col. 16, Lines 10-42.] 

Since Kato and Hashimoto are both from the same field of endeavor, the light rejection 
means of Hashimoto would have been recognized in the pertinent art of Kato. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the optical modulator of Kato with the light rejection means of 
Hashimoto adjacent to the waveguide. 

Regarding Claims 3-5, the combination of Kato and Hashimoto discloses all of the 

limitations of the base claim upon which Claim 3-5 depends. 

The combination does not specifically discloses a module comprising/ wherein: 

3) a distance between said stray light rejection groove and said optical waveguide is 10 to 100 
[Ltn at closest. 

4) depth of said stray light rejection groove is almost the same as or is more than depth of 
said optical waveguide. 

5) said stray light rejection groove is filled with a light absorbing material. 

However, determining the optimum dimensions or working ranges has been held to require 
only routine skill in the art. In reAller, 105 USPO 233, 
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Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the optical modulator of Kato with the light rejection means of 
Hashimoto adjacent to the waveguide and to vary the distances between the grooves and 
waveguides as well as the depth of the grooves, and to add light absorbing material into the 
groove in order to better absorb various wavelengths of light. 

Regarding Claims 6-7, the combination of Kato and Hashimoto discloses all of the 

limitations of the base claim upon which Claim 6-7 depends. 

The combination does not specifically discloses a modxile comprising/ wherein: 

6) said optical waveguide comprises a branching optical waveguide, and at least one part of 
said stray light rejection means is provided adjacent to said branching optical waveguide. 

7) at least one part of said stray light rejection means is provided between the optical 
waveguide upon which the electric^field of the modulating electrode works and a side face of 
the substrate that is close to said optical waveguide. 

However, Kato discloses a MZ modulator with branching waveguides while Hashimoto 
discloses the stray light rejection means as listed above. 

Since Hashimoto discloses a light-blocking groove near and adjacent to the waveguides in 

his invention, it would have been obvious to one of ordinary skill in the art at the time of 

invention to place a light blocking groove adjacent to one, both or in between the 

waveguides of the MZM in order to more effectively block stray light. 

Regarding Claims 9-11, the combination of Kato and Hashimoto discloses all of the 

limitations of the base claim upon which Claim 9-11 depends. 

The combination does not specifically discloses a module comprising/ wherein: 

9) said low refractive index area has a thickness greater than a depth of said optical 
waveguide in a thickness direction of the substrate from a surface of said substrate, and 
a refractive index between a deepest part of said low refractive index area and a reverse 
face of said substrate is higher than the refractive index of said low refractive index area. 

10) said low refractive index area is formed by diffusion of a low refractive index material 
having a refractive index lower than that of said substrate, over said substrate. 

11) said low refractive index area comprises MgO or ZnO as the low refractive index 
material. 
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Hashimoto does disclose the use of materials with different refractive indexes as a means to 
absorb light as indicated above including a low refractive index resin coating. [Hashimoto at 
Col. 3-4, Lines 45-67, 1-25, Col. 13-14, lines 45-67, 1-25, CoL 15-16, Lines 20-67, 1-10, Col 
16, Lines 10-42.] 

However, determining the optimum dimensions or working ranges has been held to require 
only routine skill in the art. In re Allen 105 USPO 233, 

Additionally, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to select either MgO or ZnO as possible materials as it has been held to 
be within the general skill of a worker in the art to select a known material on the basis of its 
suitability for the intended use as a matter of obvious design choice. In re heshin. 125 USPO 
416. 

Regarding Claims 13-15, 18-20, the combination of Kato and Hashimoto discloses all of 

the limitations of the base claim upon which Claim 13-15 depends. 

The combination does not specifically discloses a module comprising/ wherein: 

D, 18) antireflection treatment is given on a reverse face or a side face of said substrate. 

14, 19) the frequency of modulation drive is more than 40GH2. 

15, 20) input power of light input into said optical modulator is more than lOmW. 

Hashimoto specifically discloses the use of anti-reflection coatings as light blocking layers. 

[Col. 16, Lines 32-42.] It is also well known in the art that 40 Ghz is a current standard speed 

that manufactures of modulators must meet in order to have devices that are usable in 

today's telecom market. It is also well known in the art that lOmW and higher are standard 

power outputs of typical semiconductor lasers used in the art. 

Therefore, it would have been obvious to one who of ordinary skill in the art at the time of 
invention to modify Kato with the light blocking means of Hashimoto while designing a 
device capable of operating at 40GHz and capable of handling input optical power greater 
than lOmW. 

Regarding Claims 16-17, the combination of Kato and Hashimoto discloses all of the 

limitations of the base claim upon which Claim 16-17 depends. 

The combination does not specifically discloses a module comprising/ wherein: 
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16) depth of said stray light rejection groove is almost the same as or is more than depth of 
said optical waveguide. 

17) said stray light rejection groove is filled with a light absorbing material. 

However, determining the optimum dimensions or working ranges has been held to require 
only routine skill in the art. In re Alter. 105 USPO 233. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 

invention to modify the optical modulator of Kato with the light rejection means of 

Hashimoto adjacent to the waveguide and to vary the distances between the grooves and 

waveguides as well as the depth of the grooves, and to add light absorbing material into the 

groove in order to better absorb various wavelengths of light. 

Regarding Claims 22, the combination of Kato and Hashimoto discloses all of the 

limitations of the base claim upon which Claim 22 depends. 

The combination does not specifically discloses a module comprising/wherein: 

22) a high refractive index area with a refractive index higher than a refractive index of said 

substrate also is provided at a reverse face of said substrate. 

Hashimoto does disclose the use of materials with different refractive indexes as a means to 
absorb light as indicated above including a low refractive index resin coating. [Hashimoto at 
Col. 3-4, Lines 45-67, 1-25, Col. 13-14, Lines 45-67, 1-25, Col. 15-16, Lines 20-67, 1-10, Col. 
16, Lines 10-42.] 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of 
invention to combine the high refractive index area at the rear face of the sSubsytarte in 
order to absorb back reflections. 

Conclusion 

2.1 Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Guy G. Anderson whose telephone number is 571.272.8045. The examiner 
can normally be reached on M-Th 1130-2200. 

2.2 If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Frank Font can be reached on 571.272,2415, The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 
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2.3 Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR system, 
see http:/ /pair-direct.uspto.gov. Should you have questions on access to the Private PAIR system, 
contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like 
assistance from a USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

2.4 Date and signature of assistant examiner. 





Frank G. Font 
Supervisory Msnt Examiner 
Technology Center 2800 



October 24, 2006 



